The Feasibility of Short Term Prophylactic Antibiotics in Gastric Cancer Surgery by Lee, Jun Suh et al.
Copyrights © 2010 by The Korean Gastric Cancer Association www.jgc-online.org
Original Article
Introduction
The Surgical Site Infection (SSI) is one of the most important 
postoperative complications. In 1992, the Surgical Wound Infection 
Task Force defined SSIs as infections of all the surgery-related 
sites, including the surgical wound and the organ that is operated 
on. The mortality of patients is 2~3 times higher when SSI occurs, 
and the readmission rate is also higher.(1) In 1999, the ASHP 
(American Society of Health-System Pharmacists) guideline 
recommended that prophylactic antibiotics be administered within 
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only the first 24 hours after surgery.(2) Long-term antibiotic use 
may encourage the growth of antibiotic-resistant strains and cause 
anaphylaxis, and it may also delay making a proper diagnosis by 
masking pre-existing infections.(3) Despite these problems, long 
term use is still very common. A study evaluating 302 hospitals 
regarding prophylactic antibiotics use in Korea revealed that 
antibiotics were being administered for an average of 7.9 days after 
surgery. This study also showed that approximately 23% of patients 
receiving gastrectomy had inappropriate antibiotics administered.(4) 
Also, many thoracic surgeons and orthopedic surgeons administer 
antibiotics until all the drainage catheters are removed. There is 
no evidence that administration of antibiotics according to the 
duration of the catheter drainage prevents SSI.(5,6) This kind of 
practice may be due to insufficient knowledge/information and a 
lack of an organized system that may facilitate reliable antibiotic 
administration. 
There have been studies that have recommended 24-hr short-Lee JS, et al.
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term prophylactic antibiotic use in appendectomy cases or colon 
surgery cases.(7-10) Further, it has been proven that for other 
gastrointestinal surgeries, 24 hr short term prophylactic antibiotics 
use is as effective as administering prophylactic antibiotics for 3 
days or longer.(11) However, most of the research on this in Korea 
has been limited to hepatobiliary surgery or colon surgery.(7-12) 
We have previously reported the safety of short term prophylactic 
antibiotics after gastric cancer surgery as compared to that of 
longer usage,(13) and we have been using short term prophylactic 
antibiotics since the time of that study. However, studies that have 
focused on the inclusion/exclusion criteria of short term antibiotics 
for gastric cancer patients are insufficient. We present here the 
clinical outcome of the patients who underwent short term use 
of prophylactic antibiotics after gastric cancer surgery in order to 
confirm the rationality of short-term prophylactic antibiotic usage 
and to determine the specific inclusion/exclusion criteria for this 
therapy. 
Materials and Methods
1. Study group
One hundred three patients were diagnosed with stomach cancer 
from Oct 2007 to June 2008, and these patients were prospectively 
evaluated to be resectable according to preoperative study, and 
they all underwent gastrectomy combined with lymphadenectomy. 
The preoperative exclusion criteria were preoperative wound 
infection, severe organ dysfunction, an ASA (American Society 
of Anesthesia) score ＞3, they were being treated with insulin 
or they had complicated DM, bleeding, perforation, obstruction 
from stomach cancer or a fever over 38
oC within 24 hours before 
surgery. The intraoperative exclusion criteria were emergency 
surgery, a co-operation of other organs, combined resection of the 
pancreas, liver or colon, open thoracic surgery, intraoperative organ 
damage and intraoperative transfusion. The postoperative exclusion 
criteria were a re-operation within 24 hours of the first surgery, 
and major complications not due to infection, requiring further 
antibiotics therapy. 
2. Perioperative care 
Open surgery was performed on all the patients. Central venous 
catheters were inserted preoperatively and they were kept inserted 
until the time of discharge. For the cases with a suspicion of venous 
catheter infection, the catheter was removed and it was cultured for 
phlebitis. Foley catheters were inserted after anesthesia and these 
were removed 1 day postoperatively after urinary catheter training. 
All patients were checked daily for signs of infection. Erythema 
or suppurative fluid discharge at the wound was classified as 
incisional SSI. Fever, tenderness, and radiologic evidence of fluid 
collection below the tender point was classified as organ space SSI. 
Other fever focuses such as respiratory tract infection, urinary tract 
infection, phlebitis, etc. were classified as fever focuses not due to 
SSI. 
3. Antibiotics injection
The 2
nd generation cephalosporin cefoxitin (Pacetin; Choongwae 
Pharma Corp., Seoul, Korea) was used as a prophylactic antibiotic. 
One gram was administered within 30 minutes before the first 
incision, and an additional 1 gram was administered intraoperatively 
when the operation time exceeded 3 hours. Postoperatively, 1 
gram every 8 hours was given for 24 hours. The antibiotics were 
restarted after the initial 24 hours when there was fever over 38
oC, 
leukocytosis or clear evidence of infection. 
4. Statistical analysis
Surgical site infection and variables were analyzed using the chi-
square test or Fisher’s exact test for proportions. Statistical analysis 
was performed by SPSS (Statistical Package for Social Science 
version 13.0, Chicago, IL, USA) and P-value＜0.05 was deemed 
statistically significant.
Results
Fifteen of the 103 patients were excluded from study. Of the 
6 subjects excluded preoperatively, the 5 cases with severe organ 
dysfunction had end-stage renal disease, a history of recent 
myocardial infarction or cerebral infarction, liver cirrhosis or 
atrial fibrillation. The patient with a high ASA score (4 points) 
had Parkinson’s disease. Of the 6 patients who were excluded 
intraoperatively, 5 had combined surgery of other organs and 1 
had damage to another organ. In cases with combined surgery, 4 
had colon resection and 1 had combined distal pancreatectomy. 
The patient with organ damage experienced intestinal damage 
during adhesiolysis. For the 3 patients excluded postoperatively, 
two had re-operations due to postoperative bleeding and one had 
postoperative spleen infarction. As a result, 88 patients (85.4%) 
were chosen for the study. As noted before, 1 gram of cefoxitin 
was administered every 8 hours postoperatively for 24 hours. 
Eleven patients had antibiotics therapy restarted after the initial 24 Short Term Antibiotics in Gastrectomy
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hours. Of these 11 patients, 3 had fever of unknown origin for over 
2 days, 1 had phlebitis, 1 had pneumonia, 3 had incisional deep 
infection of the fascia and muscles, 2 had anastomosis leakage and 
1 had persistent ileus. A possible cause of fever for the 3 patients 
who had fever for over 2 days was atelectasis, so chest radiographs 
were taken. Chest radiographs and physical examination did not 
show any findings suggestive of atelectasis. The 3 patients were 
thoroughly evaluated for other possible reasons, but no origin was 
found. In all 3 cases, the fever spontaneously subsided between 
postoperative day 3 and 4. Seventy seven of the 88 (87.5%) subjects 
did not require further antibiotics therapy (Fig. 1). 
The 88 subjects were classified by age, gender, the BMI, the 
complications, the extent of gastric resection, combined surgery, 
the extent of lymph node dissection and the operation time. The 
presence of SSI and fever after postoperative 2 days was assessed 
(Table 1). Of the 88 subjects, 18 were over the age of 70, and 
70 were under the age of 70. In the over 70 group, there were 3 
cases of SSI (16.7%), and there were 8 cases of SSI (11.4%) in 
the under 70 group. There were higher rates of SSI in the older 
group, but these results were statistically insignificant (P=0.689). 
Fifty six subjects had D2 dissection performed, and 32 subjects 
had D1+β dissection performed. Seven cases had SSI (12.5%) in 
the D2 dissection group, and 1 case had SSI in the D1+β group 
(3.1%). There were higher SSI rates with wider node dissection, 
but the difference between the 2 groups for SSI was statistically 
insignificant (P=0.503). Of the 88 subjects, 70 subjects had an 
operation time under 180 minutes and 18 patients had an operation 
time over 180 minutes. In the over 180 minute group, 5 patients 
(27.8%) had fever, and 6 patients (8.6%) in the under 180 minute 
group had fever. These results were statistically significant (P=0.043), 
and they showed that the subjects with a longer operation time had 
a higher rate of fever. 
Discussion
The SSI is an important complication after surgery. As the 
importance of patient factors related to SSI has recently come to 
light, there have been trials of individualized postoperative antibiotic 
therapy according to certain patient factors.(14-17) Maintaining a 
normal body temperature before and after surgery, and providing 
Fig. 1. Inclusion criteria and exclusion 
critera. 103 patients had curative gas-
trectomy performed. 15 patients were 
excluded and 88 patients were chosen. 
11 patients had antibiotics therapy 
restarted after the initial 24 hours. 78 
patients did not need additional antibi-
otics therapy until discharge.Lee JS, et al.
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a FiO2 over 80% in the operating room and the recovery unit have 
proven to increase the O2 saturation in the operation wound and 
to improve the WBC function, and so this decreases the rate of 
SSI. Also, previous studies have shown that controlling the blood 
glucose levels, regardless of a previous history of DM, decreases SSI 
and other surgical complications.(15-17) 
It has been proven that prophylactic antibiotics are also effective 
for preventing SSIs.(18) The use of prophylactic antibiotics 
is already widely acknowledged and this is being commonly 
practiced, but the route of administration, the duration of therapy 
and many other factors such as the site and method of surgery, 
the patient age, the operation time and the degree of intraoperative 
contamination must be considered when choosing the type of 
antibiotics. Antibiotic therapy given in accordance with various 
patient factors may have a result that greatly differs from that of the 
antibiotic therapy that is given without considering the patient. 
In this study, all the patients had pathologically confirmed 
stomach cancer, and they all underwent gastrectomy. The operation 
wounds of gastrectomies are considered clean-uncontaminated 
wounds, and all these patients require prophylactic antibiotics. We 
found that of the 88 subjects, 77 subjects did not require additional 
antibiotic therapy after 1 postoperative day, and this confirms the 
rationality of short-term prophylactic antibiotic therapy. Also, when 
analyzing the patients who required additional antibiotics after the 
initial 24 hours, we found that patients who had received longer 
operations showed fever after the postoperative second day. Also, 
older patients and patients who had received wider node dissection 
tended to have fever, but these properties did not show statistical 
significance. 
At the beginning of the study, we started with an exclusion 
criteria. These criteria were based on exclusion criteria commonly 
used for other types of surgery. As for the intraoperative criteria, we 
feared that prospectively enrolling patients who may be potential 
candidates of grave co-morbidities may have negative results. 
Among the 11 patients who required additional antibiotics, 3 
patients had unexplained fever for over 2 days. As discussed earlier, 
all 3 patients were evaluated for possible causes of postop fever, 
but no origin was documented. In these cases the antibiotics were 
Table 1. Results of analyzing the 88 patients who were injected with short term prophylactic antibiotics
Surgical site infection
Fever aft  er 2 days post op
Incidence N
N (%) P-value Superfi  cial Deep & organ N (%) P-value
Total 8 (9.1) 3 5 11 (12.5)
Age >70
≤70
  3 (16.7)
5 (7.1)
0.030 1
2
2
3
  3 (16.7)
  8 (11.4)
0.689
Gender Male
Female
5 (8.1)
  3 (11.5)
0.605 2
1
3
2
  8 (12.9)
  3 (11.5)
1.000
BMI 25~
23~25
~23
  3 (15.0)
1 (5.3)
4 (8.2)
0.540 2
0
1
1
1
3
  2 (10.0)
  3 (15.8)
  6 (12.2)
0.858
Comorbidity Yes
None
3 (9.7)
5 (8.8)
0.888 1
2
2
3
  5 (16.1)
  6 (10.5)
0.508
Resection Total
Subtotal
  1 (10.0)
7 (9.0)
0.915 1
5
0
2
  2 (20.0)
  9 (11.5)
0.446
Combine Yes
No
1 (7.7)
7 (9.3)
0.849 0
3
1
4
  3 (23.1)
  8 (10.7)
0.204
LN dissection D2
D1+β
  7 (12.5)
1 (3.1)
0.141 3
0
4
1
  8 (14.3)
3 (9.4)
0.503
Op time >180
≤180
  3 (16.7)
5 (7.3)
0.210 1
2
2
3
  5 (27.8)
6 (8.6)
0.043
N = number; BMI = body mass index; LN = lymph node.Short Term Antibiotics in Gastrectomy
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restarted to avoid possible aggravation of hidden causes. Whether 
unexplained fever warrants long term antibiotics is arguable. 
A limitation of this study is the one-armed study design. 
Before initiation of the study, our institution, like many others 
in Korea, administered prophylactic antibiotics quite empirically. 
Although this study lacks control group data (data of patients who 
received long term antibiotics), overall results show no significant 
discrepancies with the results of our previous patients, who had 
received long term antibiotics (data not shown). After confirming 
the feasibility of short term prophylactic antibiotics, we have started 
following the short term principle. Also, the choice of antibiotics is 
a limitation. For gastric cancer surgery, 1
st generation cephalosporin 
is sufficient.(19) Before this study, we administered 2
nd generation 
cephalosporin as prophylactic antibiotics. In controlling the 
parameter of administration duration, we decided to lessen a 
variable by continuing the 2
nd generation cephalosporins. Feasibility 
of short term antibiotics with the recommended 1
st generation 
cephalosporins is unevaluated in this study. 
Despite the problems of long term antibiotics use discussed 
earlier, unwarranted long-term use is still very common. There 
are several factors that cause unnecessary long term antibiotics 
usage. This may be the result of a lack of an organized system for 
guiding prophylactic antibiotics administration. When there is no 
clinical pathway that guides the doctor when administering specific 
antibiotics for specific types of surgery, the antibiotic therapy is at 
risk of being changed on a case-by-case basis and at the whim of 
the ordering physician. Previous studies have shown that long term 
antibiotics use is largely the result of the uninformed orders given 
by residents or interns, and this in turn is the result of improper 
education.(20) In 2005, the SIPP (Surgical Infection Prevention 
Project) was launched in the U.S. to lower the rate of SSI. The 
preliminary research has shown that during 32,000 cases of 
surgery, only in 55.7% of the cases were the prophylactic antibiotics 
given within 1 hour of the first incision. Based on these findings, 
an education program lasting about one year was started in over 
50 centers, and the SSI rates were lowered by about 27%.(19,21) 
This shows that if the ordering doctor does not have accurate 
information on prophylactic antibiotics, then the preventable 
SSIs may not be prevented. To overcome these shortcomings, 
the duration of antibiotic therapy has recently become one of the 
factors for judging the quality of medical service in Korea. Many 
centers are also making guidelines and recommendations regarding 
antibiotics administration. As proven in this study, when the 
appropriate subjects are chosen, short-term prophylactic antibiotic 
therapy may reduce the adverse effects of long term antibiotics use 
and it may effectively prevent SSI. 
In conclusion, short-term prophylactic antibiotics therapy 
is effective when performing stomach cancer surgery, in cases 
without grave comorbidities or significant combined resection. 
The feasibility of short-term antibiotics when 1
st generation 
cephalosporins are used warrants further study. 
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